The existing social learning systems used in higher education are limited, especially in terms of content resources and the interactivity of learning environments. With the rapid development in technologies and web services, the level of communication, interactivity and collaboration is lower than expected for current learning management systems (LMSs). This paper explores four factors (motivation, collaboration, connectivity, interactivity) of our proposed social learning hub (SLH) framework. SLH is a social network-based learning model that integrates Web 2.0 technologies and social networking site (SNS) platforms to enhance four learning aspects: academic communication, collaborative learning, interactive learning and learning motivation.
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Figure1:The social learning Hub freamwork A. Academic communication (connectivity) Social network sites construct bridges and hubs of communication between Internet users. They support student performance and learning environments with rapid and effective communication approaches. However, SNS interactivity is a result of the learner's position in this network. Using SNSs in the learning environment has changed the communication style between learners and instructors from one-way communication to a more interactive multi-way communication (Bruun & Brewe, 2013) . According to Lampe, Wohn, Vitak, Ellison, and Wash (2011) , how students use Facebook determines the nature of interaction between students and instructors in the contexts of psychology and sociality.
Several studies have revealed that students are ready for this integration and are able to incorporate it as a part of their course, since the use of SNSs (in this case Facebook) may enhance communication and access to course materials and enable the better management of course materials (Bosch, 2009; Madge et al., 2009; Ophus & Abbitt, 2009 ). Ventura and Quero (2013) in their study found that Facebook has facilitated smooth communication between learners and instructors. Thus, the learnerinstructor relationship has become stronger. This improvement in the relationship results in increased learner trust which makes learners more active in their participation. The use of Facebook also fosters a longer-lasting relationship which develops in a professional manner through more professional social networking platforms. student interactions. As there is limited interactivity in the case of conventional teacher-centred learning, blending this with online methods ensures increased communication between students and teachers as well as among students (Banerjee, 2011) .
Applying social capital theory to the use of Facebook in education, Wang, Scown, Urquhart, and Hardman (2014) showed that in a computer-mediated environment, SNSs (e.g. Facebook) were able to build and use relationships between students and teachers as well as among students to a high degree. Lee, Lee, and Kim (2015) found that using SNSs for educational purposes increased student-student and student-teacher communications and interactions. A study in Omani higher education sector by AlMukhaini, Al-Qayoudhi, and Al-Badi (2014) noticed that due to collaborations and resource sharing, there was a high level of student-student interaction among higher education Omani students using an SNS (Facebook).
In a Turkish study on the use of Facebook as a course management system, Albayrak and Yildirim (2015) identified the high potential for its use for out-of-class interactions and off -campus communications between students and teachers. Positive results for the potential to use WhatsApp for instructor-student communication were obtained by Najafi & Tridane (2015) . In the case of ESL learning in East Asian contexts, the use of an SNS (Facebook) facilitated the formation of highly interactive online communities of learners and the strong presence of teachers online increased the interaction of students with the teacher as well.
B. Interactivity in the learning environment
Interactivity is a significant feature of Web 2.0 tools which is supported by social networking applications. Rohani and Yazdani (2012) observed that an SNS is a Web 2.0 tool and e-learning occurs through collaboration facilitated by SNSs when computers or mobile devices are used to access learning materials through the Internet. According to Griffith and Liyanage (2008b) , the interactivity afforded by SNSs like Facebook and Myspace has become very popular with students in different learning environments. Students need a more professional website which is dynamic compared to the static pages usually available in universities . The quantity of information offered on academic SNSs is very large and impressive which promotes higher levels of interactivity. The more personalised the SNS presence, the greater the participation in interactive sessions motivated by participation and the need to learn course material. Some limitations discussed include: cyber bullying, data mining for illegal use, attacks by porno predators, sensitivity, safety and security involving revealing personal details by both teachers and students, and the possibility of discrediting or insulting messages and harmful adds appearing on SNS pages. These limitations affect the effectiveness of the interactivity of SNSs in the educational context. The use of Web 2.0 social software and technology to construct a personal learning environment was proposed by Wang, Li, Zhao, & Xu (2009) for situations where learners find it difficult to integrate these diverse technologies by themselves. The development of a web learning community using SNSs as a new trend was discussed by Fan, Wang, and Liao (2008) . Web-based learning has similarities with e-learning platforms, including interpersonal relationships, interactive activities and the culture of these online communities. However, in an Australian study by (Gosper, Malfroy, McKenzie, & Rankine, 2011) , it was found that students used SNSs mainly for social purposes whereas they used search engines and online content through LMS for educational purposes.
A mixed-method study was conducted by Fan, Radford, and Fabian (2016) to explore the possible adoption of Web technologies supported by mobile devices in the School of Medicine. The study found that there was disagreement between the desired and actual usage of Web 2.0 tools for academic purposes among medical students and faculty members. Also, Selevičienė and Burkšaitienė (2015) observed that students used SNSs for social purposes only and they preferred traditional face-to-face learning over the use of any Web 2.0 tools, including SNSs.
Due to the nature of these networks, interactivity and collaboration result from encouraging participation in the creation and reproduction of knowledge among learners (Du, Fu, Zhao, Liu, & Liu, 2013) . On the other hand, traditional teaching approaches in the classroom are mainly teacher focused. In interactive learning environments, students are more active and incorporated as the centre of the learning process. By implementing Web 2.0 tools, a learner-centred approach replaces an instructorcentred approach, making learning more interactive and collaborative (Sessoms, 2008) .
The importance of SNSs (using Livemocha as an example) in fostering interactivity by extending new social relationships in online learning environment was stressed by the findings of Harrison & Thomas (2009) . In an environment of online collaborative group activity, it was found that different SNS tools mediate interactivity differently. Research on this topic led Yi-Mei & Laffey (2006) Research Article -This article was checked by Turnitin Copyright © The Turkish Online Journal of Design, Art and Communication this affected the social interactivity of the students in the group. In the virtual learning environment provided by online platforms, there are limitations of customizability, interactivity, collaborative work, and real-time communications. To solve this problem, Chua and Choo (2013) proposed the integration of SNSs into the virtual environment. Such a system integrates Web 2.0 tools and some social networking applications were developed by these authors at the Multimedia University in Malaysia.
Creative activity has been incorporated in the school curricula of Korea since 2011. This is a student-centred, self-directed and interaction-based method in which informal learning elements are also included. The interactivity between learners and between learners and instructors is made possible by social networking. Overall, creative activity in any learning environment makes it a smart learning environment (M.-S. Lee & Son, 2012) .
The principles of social presence were applied to computer-supported collaborative learning (CSCL) in the work of Yamada & Goda (2012) . Collaborative learning is increasingly enhanced by increasing levels of interaction among the members of the collaborating group. CSCL is a learning environment of cognitive change promoted by interactions. Thus, interactivity is the core of CSCL. When SNSs are used, collaborative learning becomes more effective due to the fact that Web 2.0 tools provide greater opportunities for interaction. The quality of interaction is important for successful collaborative learning and is determined by the extent of social interactions and the group culture. For better social interactions, a greater extent of social presence is required. Without social presence, interaction is not possible. Social media is an effective tool to ensure greater social presence through which greater social interactions take place in the CSCL environment.
C. Collaborative learning
According to Kuh et al. (as cited by Rutherford, 2010) , student engagement refers to the time and energy spent by students on educationally useful activities. Student engagement in the distance learning environment is enhanced by SNSs. This theme was reviewed by Lester & Perini (2010) . Many engagement models have been suggested. The model of Kuh, Kinzie, Schuh, & Whitt (2005) offers academic challenge, student-teacher interaction and active collaborative learning. But these models apply only to the traditional classroom environments of universities and not to modern methods or distance education, according to Lester & Perini (2010) . In other work on the use of Ning by graduate students in distance education, Brady, Holcomb, & Smith (2010) observed increased student engagement through increased communication. noted that universities endeavour to keep learners engaged with the learning environments and activities provided by SNSs. Large universities have the additional challenge of incorporating their support services to university-wide curriculum applications. However, universities cannot impose student engagement. But if curricula and learning spaces are optimised, there will be a manageable level of student engagement. The support agencies of Australian universities collaborated to design tools and places for the optimisation of engagement with Web 2.0 tools and mobile technologies. Web 2.0 technologies and SNSs support student engagement by linking them with administration. Live interactions which are possible via direct conversations in SNSs and easily updatable content create a strong perception of a supportive learning experience. Thus, information and communication are two aspects of student engagement in the distance education environment. Compared to email or text messages, more meaningful interactions occur when SNSs are used. The posting of pictures, the uploading of videos and the updating of profiles, message panels and text messages are all possible with SNSs. These features ensure high levels of student engagement. Active and collaborative learning opportunities in traditional classrooms can also be incorporated in SNSs. The duration of student engagement, either socially or academically, can also be increased by SNSs. Students who spend more time in active and cooperative learning are strongly expected to succeed in their academic aims (Lester & Perini, 2010) .
The effectiveness of SMSs in enhancing the student experience and engagement in higher education was assessed by Brett (2011). SMSs were used to promote student engagement in the formative evaluation of objective questions by receiving feedback and engaging in collaborative learning through the use of SMS technologies. Positive engagement with respect to academic aspects and negative experiences with respect to cost, time, culture and perception of no educational benefit were observed.
In a review by Tess (2013) , the role of SNSs in higher education classes was discussed. This study found that although there is a strong argument to integrate social media as an educational tool into college classrooms, empirical evidence is inadequate. Mostly self-reported data, such as surveys and content analysis, are used in these findings. The effectiveness of interactive Facebook teaching methods in different learning environments was compared with non-Facebook methods for undergraduate students (Jenny, Lin, Wei-Chieh, & Emily, 2013) . The use of Facebook had a significant and positive effect on grades and student engagement (Jenny, 2013) .
It was found by Madge et al. (2009) that in the UK, over 95% of UG students use SNSs only to discuss work with their friends rather than actually doing the work. In their study, they found that the pre-university-enrolment use of SNSs is meant for making new friends at university [47] . After joining the university, SNSs act as 'social glue' only. The authors caution against the over-use of SNSs and that face-to-face interactions are important. SNSs are used more for informal rather than formal teaching purposes. On the other hand, US high school students use SNSs to engage in the social learning process (Greenhow & Robelia, 2009 ) and the authors opined that the students were already practising the educational reforms being considered now.
D. Learning motivation
Student' learning motivation can be positively affected by the self-disclosure of their instructor. Mazer, Murphy, and Simonds (2007) investigate the effect of teacher self-disclosure when Facebook is used between students and their instructor. They indicated that when students access their instructor Facebook profile with a high self-disclosure expected a higher level of learning motivation, affective learning, and a more ideal classroom environment, which can enhance learning outcomes (Sánchez, Cortijo, & Javed, 2014) .
SNSs platforms are easier to use when compared to other e-learning platforms. There perceived ease of use has made them popular among students of higher eduation. As a result, most learners have adopted them as a means to motivate their learning. (Sánchez et al., 2014) . According to Ciampa (2014), the value of social media in learning can never be underestimated, and its influence on students' learning motivation is particularly huge. Through SNSs, students can create blogs and share videos with their peers. Thus, they develop more interest in learning since they are motivated to share knowledge with one another (Ciampa, 2014) . A site like Facebook is good for navigation and enables students to learn more by sharing with their fellows. Learners maintain their relationships with their colleagues and instructor when they use the effective communication tools. Consequently, they become more enthusiastic and motivated in the online learning environments (Serdyukov & Serdyukova, 2015) .
The use of Facebook by students is driven by the need to belong and the need for selfrepresentation. Demographic and cultural factors influence the need to belong and emotional factors influence the need for self-representation, as concluded by Nadkarni & Hofmann (2012) from a review of the work on the factors affecting the use of Facebook. Lampe et al. (2011) noted that the perceived motivation of students to use Facebook was to communicate with others using the site [51] . According to Selwyn (2009) , the motivation to use Facebook by UK undergraduate students arises from the identity politics of being a student. Facebook provides the ready space of a comparatively closed backstage zone to accommodate role conflicts experienced by them in their interactions with instructors, other university staff and academic conventions and expectations.
Furthermore, it is important to note that Facebook improves the motivation to learn through communication, interrelationships and social relationship. Students can also exchange assignments and resources in addition to holding discussions about education issues. Through SNSs, students can improve their writing skills and thus become more motivated to learn (Tess, 2013) . Hamid et al. (2015) also note students who learn using SNSs display more positive attitude and engage in more peer interactions as compared to their compatriots who do not use these sites. Some learners may also be unwilling to express themselves face to face, and thus these SNSs give them a different avenue of interaction hence influencing their learning motivation (Hamid et al., 2015) .
When the purpose of a learning activity is not clear, students fail to be motivated to engage in that activity. According to Glover (2013) , the gamification of learning activity solves the problem as it keeps the student interested in the topic. Most of the above work was on learning although a few studies from the perspectives of teaching were also reviewed. Many studies touched upon computermediated SNSs. In the findings of Kim, Sohn, & Choi (2011) , cultural differences between the US and Korean college students explained their online behavioural patterns on SNSs. The major motivations for US and Korean college students to use SNSs were: finding friends, entertainment, social activities, convenience and knowledge, however the order of importance of these motivations was different. American students had a much larger network than the Korean students and ranked entertainment first, whereas the Korean students ranked social support from current social relationships first. The current literature indicates that the majority of higher education students have already used social networking sites and they have active accounts on a number of these platforms. Youth, especially higher education students, are the heaviest users of these applications and sites and are very familiar with and aware of these networks' interfaces and tools. They use them for everyday communication, posting news, and uploading their course materials. Thus, where they are already in use, there is scope for their increased use for more beneficial outcomes. Where they are used to a lesser extent or not used at all, students need to be motivated to use them and teachers also need to encourage their students to use SNSs for learning. But the forced use of SNSs is a certain failure. The course curricula need to be designed accordingly.
Although the LMSs used in higher education learning offer several useful tools and features, they are limited in some of their functions and tools. With the rapid development of information and communication technologies and web-based services, communication and interactivity, the collaborative learning tools of LMS are less than satisfactory. This paper explored four variables of the proposed framework for the learning environment named Social Learning Hub (SLH). SLH is a social network-based learning model that integrates Web 2.0 technologies and SNS platforms to enhance four aspects of learning: academic communication, collaborative learning, interactive learning and learning motivation. However, there have been very few studies on the use of SNSs in teaching computer applications and skills subjects. Thus, a clear research gap exists in this area. The proposed Social Learning Hub framework has the potential to address this gap. Hence, our future work includes an experimental study involving a cohort of students from a Saudi higher institution based on our proposed Social Learning Hub framework (shown in Figure 1 ) in relation to teaching and learning computer applications and skills subjects.
